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.ABSTRACT 

One of fo ur individual iz ed courses included in a 
radio and television repair curriculum^ this course focuses on 
alternatina current relationships and computations^ transfer mers^ 
power supplies^ series and parallel resistive-reactive circuits^ and 
series and parallel resonance. The course is oomprised of eight 
units: fi1 introduction to Alternating Current^ (2) Alternating 
Current Relationships , f3) The Transformer^ (4» Power Supplies^ (5) 
Alternatinof Current Computations^ (6> Series Hesisti ve-Reac t i ve 
Circuits^ ^7) Series Pesonance, and (8) Parallel Resistive- Reactive 
Circuits. Each unit beqins with a Unit Learning Experience Guide that 
o-^. ves direction?? for unit completion. The remainder of each unit 
consists of Learning Activity Packages (LAP) that provide specific 
information for completion of a learning activity* Each LAP is 
comprised of the followina parts: obiectiver evaluation procedure ^ 
resources^ procedure, supplemental sheets^ study guide » and a LAP 
test with answers. The course 
designed to direct the student 
fLPA) 



is preceded by a pretest which is 
to units and performance activities. 



**30e***********^**5«^**^* ******* ****** 

* ^ Peproductions supplied by EDHS are the best that can be made * 
cnif"" from the oriainal document. * 

ft* ************** ********ic***i«* ******************************* ****** 
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COURSE: A.C. CIRCUITS 



DESCRIPTION : 

Alternating current (AC) circuits deals ./i th ba-^ic concepts and applications 
related to simple and coinplex circuits. Topics emphasized are hC relationships 
and computations, transformers, power supplies., series and para'nel y^esi stive- 
reactive circuits 3 and series and parallel resonance. 




RATIONALE: 

The AC circuits course will orovide you with extensive theory. This tfieory will 
enable you to understand electrical AC rel ati ons[ii ps and to work effectively as 
a service person. 



OBJECTIVES : 

Given a student handbooi^s and uniu booklets, you will complete workbook exercises 
about alternating current (AC) circuits tfiat enables you to: 

1. use mathematics tc describe electronic properties of circuits, 

2. identify circuit p;. do^^-. 

3. explain operational chdrdcteri sties of circuits. 



PREREQUISITES : 
Course: D.C. CIRCUITS 



RESOURC ES: 

A resource list is attached. 



GENERA L INSTRUCTIONS : 

This course has eight units. F.ach unit hds a Unit Learning Experience M^de (LEG) 
that gives directions for unit completiort. Each unit consists of Learning Activity 
Packages (LAPs) that provide specific information for completion of a learning 
activity. Pretesting results dir'ect tlie student to units and performance activities- 



The general procedure ro)^ this course is as follov;s: 

1. Read the assigned unit LEG for this course. 

2. Begin and complete the first assigned LAP. 

§iy£ rinrin;^l Anhhorfs^l: P. Honoatt ^ 
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3. Proceed to the next assigned LAP in the unit. 

4. Complete all required LAPs for the unit by following steps 
2 through 4. 

5. Take the unit tests as described in tlie Unit LEG '^Evaluation 
Procedures" . 

5. Proceed to the next assigned unit in this course. 

7. Follow steps 1 through 7 for all required units for this course. 

8. Proceed to the next assigned course. 

You will work independently unless directed to do ocherwise. When quc-stions or 
problems arise, you are expected to discuss them with the instructor- At all 
times remember to follow correct safety procedures during the performance activity. 



UNIT TITLES : 

.01 Introduction to A.C. 

.02 A.C. Relationships 

.03 The Transformer 

.04 Power Supplies 

.05 A.C. Computations 

.06 Series Resistive-Reactive Circuits 

.07 Series Resonance 

.08 Parallel Resistive-Reactive Circuits 



EVALUATION PROCEDURE : 

Course evaluation of the student is by pre and post testing using a multiple- 
choice type of test. 

In this course, the course test is used as a pretest to determine which units, 
if any, the student may be able to validate. For each unit on the course 
pretest that the student correctly completes 4 our of 5 items, for each LAP 
part, the student is considered validated. 

The cour^^f^ test v;i i i ^Jso be taken by the student as a post test to determine 
any change^ ^'*..-'^..rg from ttxl^'^r all or part of the course. 



FOLLOW-THROUGH : 

After reading this Course LEG, you are ready to move on to ^he l-tL^..:irni ng Experience 

Guide (LEG) for the first unit. Read the LEG carefully and I'd low directions 

given in it. If you have a question, c^iisult with yo.tr instructor. 
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P rinte d Materials 

AC Circuits, An Indi vidual ized A ppr oach to Electr onics, (set of 
eight unit booklets, student handbook, and progress tests), Paul 
E. Trejo, Wes ti ngfiouse Learning Corpordti on , New York, New York, 
1 972. 



Audi o/Vi suals 

none 

Eguj pjTien t 

none 
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77.02.01 .01 

1 . For the sine wave shown, how mucli time is required to complete one cycie? 



a . 
b. 
c . 
d 



8 seconds 
4 seconds 
2 seconds 
6 seconds 



/^\ 6 7 8 

/ ^— V 



2. What is the frequency of this sine wave? 




3. If the time required to complete one cycle is 1 msec. , the frequency is: 

a. 1000 Hz 

b. 100 Hz 

c. 10 Hz 

.-i. 10/jCC Hz 

it Most -c\c meters are calibrated in: 

a. amplitude values 

b. average values 

c. peak-to-peak values 

d. effective values 

5. What is the peak-to-peak value of the sine wave shown? 

a. 20 V 

b. 60 V 

c. 0 V 

d. 120 V 
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6. Another name for an ac generator is: 

a . a stator 

b. an alternator 

c . a commutator 

d . a rotor 

7. The brushes that carry current from the slip r ings to the outside circuit are 
usual ly made of: 

a. copper 

b. lead 

c. carbon 

d. zinc 

8. A generator is a device used to convert mechanical energy into: 

a. electrics! energy 

b. potential energy 

c. inductive energy 

d. magnetic energy 

9. 'A"hich of the following statements per'tains to AC? 

a. generated by magnetic mechanical action 

b. electrons movir^g in one direction 

c. can be generated by chemical action 

d. electrons moving at constant rate 
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77 .02.01 .02 (Continued) 

10. Using the illustration p'-ovidad, vvhicfi of the following numbered items 
are the brushes: 



a . 
b. 

c 

d. 




77.02. 02. 01 



11. The numerical value of 2 is 6.28. Whichof these equations that include the 
numerical value of 2 is correct for determining X ? 



1 



6.28FL 



b. 6.28 X 



FL 



12. \,hat would be the value of X if the frequency were 60 Hz and the inductance 



100 mH' 



L 



a . 
b. 
c . 
d. 



25 . 5 ohms 
37 . 7 ohms 
3 . 77 ohms 
2 . 65 ohms 
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77. 02 . 02. 01 iContinued) 



13. Using the illustration below, soive ;o- X 



a. 1884 ohms 

b. 18.84 ohms 

c. 188.4ohms 
d . 18, 840 ohms 



/ - 3 H 



14. By using me information provided beiow, sob e for total X 



a . 10 ohrris 

b. 60 ohms 

c . 15 ohms 

d. 900 ohms 




30 n 



15. Solve for X 



L 



a . 99 . "7 ohm5 

c. 9.9 nhrn.s 
c . J cr..i 1 5 

a. 9970 ohms 



r - 12.5 kHz 



1 



L = 1.27 mH 
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17. !n the figure below, 



a. 1 leads E by 90 

b. 1 lags E by 1 So" 
c 1 loads E by 1 SO" 
d. 1 leads E by 120' 




18. Vv'hnl is the arigle of th;e vtctor in the drawing below? 

.0 i • - 'I 



b 



30 

n 

I 20 

0 

I 50 



n I'T* 3(f fio'' \}o i2u' 



100 V l^faia.^ 

210" ^^o"* 2^0" 300" 330'' lao"^ ^ 



V; 



.... 

.9 



i-^ — i-- • Vin HO 0 V 
-ICO V < -f^^,i 
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19. What is the angle of the vector as siiown below; 
30" 



a . 
b. 

c . 
d. 



150 

21CP 

230" 



80 .6 V 



1 



I ! s ^ i» ''^ V 



; }7 ;ir .10 tU) 00 120 VjO ^, I 



ye, ;u)" :Mn" .'.'o"" Am" :i ur u.u 
; 1 ! 



9 



.J 



V8 



0 V 
Vio H»"^ r.^v 



20. In the figure below, the vector has rotated 240. Reading the angle clockwise 
from the baseline, we see that i\^e lag in degrees is: 

0 



a . 

b. 
c . 

d, 



60 
120^ 
240"^ 
180'' 



70 



N 




3 




■ 




r 

1 to' 















100 V i^Er 



I I 
1..-- 1. 



9 ^ 



0 

I ? 0^ 10° 60^ 00^ 1 20* Vbo" I 



V^ii 210° 240° 270^ 300" 330' 3C0* 

. .. 



D V 



^J . ..J -'^^ 

■100V I fn^.l 
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21. Check the statemenr that are true for the circuit shown. While the capacitor is 
charging or discharging. 



a. the terminal voltage does not change 

b. a voltage is developed across C-| 

c. the capacitor voltage does not equal E 

d. ihe value o\ the resistor changes 




22 . A capacitor 



a . blocks AC 

b. acts as an open in a DC circuit when fully charged 

c. blocks a steady flow of AC 

d. acts as a short in a DC circuit when fuily charged 



23. Sine-- ' . .- r itive reactance inversely proportional to frequency, when frequency 

is decreased , 



a. X decreases 

c 

b . increases 

c- stays the same 

d . C I ncreases 



24. If capacitance is increased. 




a. X^ will stay the same 

b . X^ will i ncrease 
c . wi 1 1 decrease 

d . X^ wi II go to zero 
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25. 



Calculate in the circuit shown? 



a . 
b. 
c . 
d. 



1 8 ohms 
32 ohms 
1.25 ohms 
8 ohms 



@18 



2 A 



77.02.02.04 

26. Ry is equal to the sum of the resistances and, according to Kirchhoff's voltage 
law, E is equal to the : 

a . voltaqe drop 

b. differ ence between the voltage drops 

c. sum of the voltage drops 

d. current h- voltage 

27. When vectors are used to describe a series circuit, which common circuit value 
listed below is used as the reference? 

time 

res i sic. ! iCe 
c tjrrent 

28. \n the circuit shown, the combination of out-of- pnase voltages and is 
greater than either inoividuai value 

a. and the same of the direct sum of Ihe two 

b. and greater than the direct sum or the two 

c. and equal to the direct sum of the tv/o 

d. but less than the direct sum of the two 



c . 
d. 
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77.02.02.04 (Continued) 

2S. If a circuit is resistive and reactive, the impedance is a special combination of 
R and X. Regardless of the type of circuit, the correct cerm for total opposition 
to alternating current is : 



a. reactance 

b. impedance 

c . resistance 

d. wattage 

30. What is the total voltage in the circuit shown ? 



a. i\l/iy 

b. 50 V 

c. 125V 

d. 12 V 



/■j V 



- 1 00 V 



77.0. 02_05 

31. Sine-.' povvor is the con' ersion of energy from one form to another, how many watts 
won. a be converted io heat in the circuit shown? 

a. 62. 5 W 

b. 625 W 

c . 6, 250 W 

d. 62, 500 W 
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77.02.02.05 (Continued) 



32. Determine the value of for the circuit shown, using the formula Px='l XL 



a. 0.8 VAR 

b. 800 VAR 

c. 80 VAR 

d. 8,000 VAR 



200 V 
60 Hz 



X, = 50 il 



33. In the purely capacitive circuit shown, what is the reactive power? 



a. 1 VAR 

b. 1000 VAR 

c. 10 VAR 

d. 100 VAR 



= ion 



3^. !n a circuit containing "only inductance", apparent power (P^) is equal to 
reactive power (P^) . Which formula can be used to solve for P^ or P^ in 
an inductive circuit? 

a. Pa = c. Pa = I^X^^ 

Pa = l^'- d. Pa = I^X 

c 

35. Given the circuit below, solve for Z; 

a . 10 ohms 

b. 20 ohms 
c . .1 ohms 
C. 1 00 ohms 



-vvv- 

/? = 6 



E - ICG V v^^. 



^3 



2 n 



10 



i 
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38. 



39. 



^0. 
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.02.03.01 

Transformers are useful in AC circuits because: 

a. electromagnetic induction depends on a changing magnetic field 

b. DC voltages are too high 

c. no magnetic field is associated with direct current 

d. a DC transformer is too large to be practical 

"Which statement is true about an iron core transfor m*er? ^' 

a. the primary winding is not separated from the secondar y winding by air space 

b. the primary winding is not separated from the secondary winding by 
insulating material 

c. the coefficient of coupling is greater than in an air core 

d. coils are wound side by side 

Which type of transform:er is the most efficient? 

a . hoi low core 

b. shell type 

c. open core 

d. paper core 

A poY/er supply that operates on a frequer^cy of GO Hz has a core of: 

a. ^?r^'"' ^ 
h . air 

c. cardboard 

d. iron 

The terms ^'step-up" and "step-down" refr,r to ansforrner : 

a . pov/e r 

b- current 

c. voltage 

d . res i stance 
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41, Exciting current flows in the primary in a no-toad condition; it supports the 
magnetic field around the coil, and a small part of it overcomes the resistance 
of the: 



a . 

c . 
d. 



core 



winding 

secondary 

load 



42. What is the exciting currerU in this circuit? (Since is much larger than R, 
ignore R) 



a . 
b. 
c . 
d. 



0. 8 A 
12 A 
1 . 2 A 
8 A 




= 240 V 



R 
L 



15 .Q 
300 mH 



= QUI 



43. The cemf and applied voltage in a tr rjnsfornier primary are how many degrees out 
of phase? 

a . +45 

b. -as 
c -180 
d. 

44. In most transformiers , the secondary is wourid directly on top of the primary to: 
a . conserve space 

b. increase coefficient of coupling between coils 

c. v/ork at high voltage? 

d. v^ork at low voltages 
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77. 02 .03 .02 (Continued) 
45. !f there are more turns in the primary than in the secondary, the transformer is a; 



a. step-over transformer 

b. step-up transformer 

c. no step tr-ansformer 

d. step- down transformer 



77.02.03.03 



45. in the transformer shown, the turns ratio of primary to secondary is: 



a. 4: 1 

b. 1:2 

c. 1:4 

d. 2: 1 



= 1000 turns 



A^^ - 500 turns 



47. 



An equality between two ratios can be expressed as a statement of: 



4'J 



a . 


proportiona! i ty 




b. 


divergence 




c . 


convergence 




d. 


di sp report ionality 




Ir 


ih> :. cult shown , i 




a . 


^'^""^ /V„ - 2100 turns 


b. 


7.3 V 




c . 


7 3 V 




d. 


55 V 

















r 




= 700 hiriis 



= 22 V 
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50 



In this circuit, what is the secondary voltage? 

a. 2.5V 

b. 25V 

c. lOOV 

d. 10 V 

What is the turns ratio in the circuit below? 

Q , 



a. 50: 1 

b . 1:5 

c. 5: 1 

d. i:50 

77.02.03. 04 



-MOV 
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= 50 turns 
1» 



51 . A transformer- has a 60 VA primary and a 55 W secondary. What is the efficiency 
percentage of this transformer? 



a. 89.75% 

b. 119,^3^^ 

c. 91.66% 

d. 96.19% 



52. 'n a 1: -p-up trar^sformer , the wire ir. the secoridary has: 



a. less Windings than the ^'.:ary 

b. a larger diameter than tr c- prirj-.ar-y 

c. the same diameter as the p; irriary 

d. a smaller diameter than the primary 

53. Circulating rijrrents inciuced in a transfoi^mer core by the changing flux 
arc- callea. 



rii , eddy curr^jnt^: 

b. displacement currents 

c. circulating currents 

d. hy^ Ltir::si ^urrer ls 
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77. 02. 03. OU (Continued) 

54. Lamination of the core materia!: 

a. decreases transformer efficiency 

b. increases transformer efficiency 

c. does not affect transformer efficency 

d . creates heat 

55. Check the statement that is true of an autotransfor mier . 

a. near unity coupling 

b. advantageous at high turns ratios 

c. heavier and larger than other- transformers 

d. advantageous at unity turns ratio 

77.02.04.01 

56. The symbol for a semiconductor rectifying diode is: 



a . 
b. 




57. A c^i^-v: rVdceci in a cir.-u'* so that it permits current to flovw' thr'ough it is said 

to be: 

a . reverse bi ased 

b. forward biased 
c . passi ng biased 
d. blocking biased 



58. Up TO a point, as ths currenc through a semiconductor diode increases, the fcrwar 
resistance: 

a) ends altogether 

b) increases 

c) remains the same 

d) decreases 
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7 7.02. 0^.01 (Continued} 

59. The forward voltage drop across a lypical i^emiconductor diode vaiMes from: 

a . C to 1 V 
b . 1 to 1 0 V 

c. 10 to 20 V 

d. 25 to 30 V 

60. The frequency of the pulsating DC froir^ a rectifier output is the: 

a. output freguency 

b. rectifier frequency 

c. ripple frequency 

d. filter frequency 

77.02.04.02 

61. In a pulsating DC wave, the peaik value of the ripple voltage is 5 V and the rrtaximun 
output voltage is 100 V. What is tiie niinirriurn nutpiii voltage^ 



62. : :"i:)'.'',nin^>^ m-. 'on provided by a capacitance filtei" deporids on llr- . 
a . coiiiperalLi r o 

b. storage ability of the- tiapacitor 

c . ^.:xcess energy 

d. load 

6 J . The Hjajor riisad^-'^jnUigir ^.m siri-':!'^-^ i lut: I filv.'i i^;: 

a. nigh output voltage 

b. nearly constarii curr-e/it outpul 

c. lower current output 

d. lovver voitaee < output 



b. 



d. 



c 



7 5 V 
90 V 
30 V 
85 V 
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77.02.04.02 (Continued) 

64, An application requiring a high value and steady current flow from the 

rectifiers t: tlic load and requirMny good voi;agc stability would use a (n) 

a . pi-scction fi Iter 

b . L-se :tion fi Iter 

c . simple capacitor 

d . simple inductor 

63. Which u> pe r,'i:er is soinetin:es ^ L^sti r.uted for a pi-section filler? 

a. resistance capacitor 

b. :;innple capaci'^oi" 

c. L-rect;on 

d . simple inductor 



77 . 02.05. 01 
66. 



67. 



!n the vector diagram shown, the baseline of tt^e tr-ianglo that contait^s 
represents the va!i-e of; ^ 

' / 

a . or 
b. or 
c . Z or E 



d 



hp, or R 



/ 



I 

,..J 



In the triangle referred to in Question 6b, the vertical sic'3 that is equal in 
length to the side opposite it represents: 



or Xl 



b. E or Z 

c. X|_ or F 
d h or X 
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77. C2. 05. 01 (Continued) 



68. The resultant vector in the iriarigle referred to in Question 66 represents the 
value of: 



a . " or R 

b. i or R 

c. X, or X 

L c 

d . E or 2 



59. Solve for the applied voltage using the Pythagoroan theorem 



a. 350V 

b. 250 V 

c. 50 V 

d . 100 V 



Vi_ - 1 50 V 

r 



- 200 V 



r ■■ 



E - ? 



n 



.__.,.J 



70. What is the PF of a •-. i r.. i.i i t sup>plied by GOO V'A .hk! dissif>uling 300 W? 

ci . 100':, 

b. 200 o 

c. 50 V, 
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77. 02. 05. 02 



71. In the vector diagram sl"iovvn, the coorciinates are: 



72 



a . 
b. 
c . 
d. 



6 - j3 
3 - j5 
6 + j3 
3 + jO 



•real 




• rual 



The term -i-j indicates counterclockwise r-otation, whereas clockwise rotation is 
indicated by: 



a. 1 

C. ' - 

d. - J 

73. To rotate a vector 180 degrees counterclockwise, the vector should be multiplied 
by the operator; 



a . 
b. 
c . 
d. 



i3 
i4 
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77. 02. 05. 02 (Continued) 



7a. 



In mathemat' cs , the standard syrTibol 



for tine is: 



a . 



c . 



k 



75. F'sectDiig J !ar nctation is onother mell^.od jf giving the two sides of a triangle. The 
react.'ve side of a triangle is represented by « or 

a. ] 

b. I 

c. k 

d. ^ 

77.02.06.01 

7b. If the appliea frequency is not ch^anged but the inductance in a series RL 
circuit is increased, the current will: 

a. remain the same 

b. decrease 
r . \ ncrease 

c. . equal F. ^ /cos 

77. If the frenquency '.^.pohed to u 3c ios I^L circuit i^; increased, the i\i-cuit phase 
angle will: 

a . remain tine same 

b. decrease 

c . i ncrease 

d . equal E/cos 



EKLC 




78. For a given applied frequency, if the inductance of a series RL circuit is 
increased, the circuit phase angie will: 



a. remain the same 

b. decrease 

c. increase 

d. equal E/L 



79. ror a given applied frequency, if the inductance of a series RL circuit is decreased- 
the circuit current will: 



a. decrease 

b. increase 

c. remain the same 

d. equal E/X|_^ 

80. In an inductive circuit, if the frequency is decreased, the current will be: 

a. increased 

b. decreased 

c. unaffected 

d. squared 

77 .02.06.02 

81 . in an RL cwciit, the cutoff frequency is the point where the true power has 
dec'" ' >.-^a CO 'n^lf the mc-^.i^ujm power and: 



a. Xl - X 



b. = R 



cos 



'an 



32. In the series RL circuit below, if the frequency applied is the f^-Q of the circuit, 
what is the value of X^^ ? 



a . 1 k »A» 

b. IOOnA* 

c. 159/1' 
d . 2 k 'XV 



lOOOSi 



100 V 
1 kHr 



1 b9 mH 
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83. The effective resistance of any circuit is tine combination of: 



a . 

b. 

c . 

d . 



DC resistance and the resistance caused by alternating current 

DC resistance and the circuit reactances 

ail the voltage drops divided by circuit current 

all the directly measurable resistances 



84. 



In the series RL circuit shown, if the frequency applied is the fco of the 
circuit, what is the circuit phase angle? 

1000 Si 

^5 degrees I 'VNAr 

120 degrees 



a . 
b. 
c . 
d. 



70.7 degrees 
90 degrees 




100 V 
1 kHz 



' 159 mH 



85. 



What is the cutoff frequency (f^^] of the circuit shown^ 



a. 500 Hz 

b. 31.8Hz 

c. 194 Hz 

d. 50 Hz 



100 S2 

-- ^VVV 

100 V 



318 mH 



77.02.06.03 

86. When -.^ri-i P.C circuit .s ..-ed a a high-pass filter, the output is taken from 
across the; 



ERIC 



a. resistor 

b. capacitor 

c. resistor and capacitor 

d . generator 

87. in the illustration, the current: 

a. leads the voltage by 45 degrees 

b. lags the voltage by 45 degrees 

c. leads the voltage by 90 degrees 

d. lags the voltage by 90 degrees 



t9 



0 




77.02.06.03 (Continued) 



88. In a capacitive circuit, if the frequency is increased, the current will be: 

a. decreased 

b . increased 

c. unaffected 

d. reduced slightly 

8S. If the applied frequency is unchanged but. the value of capacitance increased 
in a series RC circuit, the current will: 



a. decrease 

b. remain the same 

c. increase 

d. equal E/cos 0 

90. If the frequency applied to an RC circuit is decreased, the voltage drop 
across the capacitor will: 



a. remain the same 

b. equal E x cosO 

c. increase 

d. decrease 



77.02.05.0^ 



9:. What is the impedance in the circuit below? 



b. 



c. 



d. 



I -57" 

non / -57 ^ 
non / .^33^ 



39 n 



{-C)l44V ^^^^ 



100 S2 
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92. In a series RLC circuit, the current will be: 



a. greatest through R 

b. equal in R, and C 

c. greatest through L 

d. greatest through C 

93. The circ'j't Q may be maintained at a high level by keeping to a minimum the: 



a. reactance 

b. resistance 

c. capacitance 

d. inductance 



94. When a vector is multiplied by +j , the vector is rotated: 



a. counterclockwise 180 degrees 

b. clockwise 90 degrees 

c. clockwise 180 degrees 

d. counterclockwise 90 degrees 



95. What is the Q of the circuit below? 



^j. 0.005 

c . 0.05 

d. 40 

77.02.07.01 



t. 



2kil 



2 kfZ 



50 il 



96. 



The 


total 


voltage 


2 . 


65 V 


/ 55° 


b. 


31 V 


/ 65° 


c . 


32 V 


/ 25* 


d. 


66 V 


/ 25" 



28 V 

40 V 
1 



100 V 
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97. What is the resonant frequency in this circuit? 



98. 



a . 
b. 
c . 
d. 



10 Hz 
1 Hz 
1000 Hz 
100 Hz 




!f the frequency applied to a series RLc circuit is d?crea5<?jct to a frequency below 
resonance, trie current will: 



c . 
d. 



increase • 
decrease 
lag the voltage 
be unchanged 



99. When the frequency of voltage applied to a coil decreases, the Q of the coil will: 



a . not change 

b. halve 

c. increase 

d. decrease 



100. If a series RLC circuit is operating below resonance, the impedance will appear 
'o be: 



a . decreased 

b . resistive 

c . capaciti ve 

d . inductive 
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101 . 



What two points on the 
resonant circuit? 



curves belov;, plotted on a logarithmic scale, indicate a 



c 



a 



B and D 
A and B 
A and C 
C and D 




102. When the frequency of voltage applied to a coil increases, the Q of the coil will: 

a . increase 

b . not change 
c decrease 
d. double 

103. What is the bandwidth of a series circuit if the resonant frequency is 50 Hz and 
the circuit Q is 50? 

a. 1 Hz 

b. 0.10 Hz 

c. 100 Hz 

d. 10 Hz 

104. li thp : ^ ine coil ii* d ^e^ies resonant circuit is lowered, the bandwidth will: 

a. decrease 

b . not be affected 

c. increase 

d. equal R/X^ 

105. In a series RLC circuit, the current will be; 

a. greatest through R 

b . equal in R, L, and C 
c . greatest through L 
d. greatest through C 
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77.02.08.01 

106. If the resistance is increased in an RL parallel circuit, the total current will be: 

a . unchanged 

b. reduced to zero 

c. increased 

d. decreased 

107. Which current vector diagram is correct for the circuit belovv^ 



a. 

b. 
c . 
d. 



A 



6 



0 



108. What is the phase relationship between voltage and current in a parallel RL circuit: 

a. I^ leads il by 90 degrees 

b. Ir leads E by 90 degrees 

c. Il lags E by 90 degrees 

d. 1^. and E are in phase 
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109. An equivalent impedance for a parraliel RL circuit is valid only at a given 
operating frequency because the: 

a. true power of the circuit is inversely proportional to the frequency 
of the circuit 

b. reactive component varies with the frequency 

c. resistive voltage drop varies directly with the frequency 

d. applied voltage increases as the frequency is decreased 

110. To determine the impedance of a parallel AC circuit, 

a. apply Ohm's law, assuming a voltage and tola! current 

b. add the resistance of the branches vectorially 

c. add the voltage of the branches vectoriaity 

d. add the current of the branches vectorially 



77.02.08.02 

111. Decreasing the frequency applied to a parallel RL circuit causes a decrease in: 

a. Il c. Pr 

b. ly d. \^ 

112. D. .:reo: i^^o uie freq:.i<cr/y applied to a parallel RL circuit causes an increase in: 

a. Ir 

b. Z- 



' t 



-T 't 
113. Increasing the frequency of applied voltage will cause the curr ent through L| to: 



G 



a . equal E x cos ' 

b. increase 

c . remai n the same 

d. decrease 
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77.02.08. 02 {Continued) 

114. The addition of a resistor in series with the inductive branch in a parallel RL 
circuit wiii cause a decrease in the : 

a . power factor 

b. phase angle 

c . true power 

d. resistive branch current 

115. Increasing the frequency applied to a parallel RL circuit causes an increase in: 

a. iL 

b. phase angle 

c. 1^ 

d. impedance 



77.02.08.03 



116. In a parallel RC circuit, the phase relationship of the branch currents and applied 
voltage is c.^'-rectly represented by which vector diagram? 



a . 
b. 
c , 
d. 



A 



- -CP— 
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77.02.08.03 (Continued) 

117. Which diagram illustrates the relationship between E, 1^, and Ifi in a parallel 
RC circuit? 



a . 
b. 






118. The total impedance of this circuit js 

r 



a. "^^ V 

b. 50 of'ims 

c . 142 ohms 

d . 112 ohms 



119. Determine total impedance of the circuit below: 



a . 
b. 
c . 
d. 



1 25 ohms 
175 ohms 
100 ohms 
60 ohms 



(r - 75 S2 , 

> n - 100 ii 
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77.02.08.03 (Continued) 
120. Decreasing the frequency applied to the circuit below will cause a decrease in: 



a . total current 

b . impedance 

c . power factor 

d. capacitive reactance 



6 



> 



77.02.08.04 

121 . If the frequency applied to a parallel LC circuit is increased from resonance, the 
current drawn from the source: 

a. increases 

b. appears inductive 

c. decreases 

d . lags the voltage 

122. If a parallel LC circuit is at resonance and is 2000 ohms, what is the value of X^? 

a . 4000 ohms 

b. 1000 ohr-o 

c. :^000 oh/r.s 
d . 20 i< ohms 

123. Determine the resonant frequency of the circuit below: 



a- 10 KHz 

b. 1 KHz 

c. 100 KHz 

d. 1000 KHz 



159 mH 



0.159 ^iF 
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124. Decreasing the frequency applied to a parallel LC circuit from resonance cause 
current drawn from the source to: 



a. increase 

b. decrease 

c . lead the vol tage 

d. appear capacitive 



J 25. To determine Ihe resonant frequency of the circuit beiovv, what values must be 
known? 



a . L and C 

b- R and L 

c. C and R 

d. applied frequency and Z 



R 



C 



77.02.08.05 



126. If the Q of trie coil is greater tf^an 10, the effect of on the impedance of the 
ci rcuit i s: 

a. to double impedance 

b. to increase impedance 
to deer... impedance 

d. --^^^ \-/_ici 




127. Replacing a high-Q coil with a \c\n-Q coil in a parallel Rl cim-it will cause: 

a. a decrease in ph.ase angle 

b. an increase in ph^jse angle 

c. no change in circuit currern 

d. an ir\crease in the '/oltage drop acroiis the coil 
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77.02.08.05 (Continued) 

12b. A decrease in effec^i» resistance in a par:Dllel RL circuit v/ill (lave what effect on 
the voltage drop a ro3s ihe inductor? 

a. first an increase, then a deci ease in Vl 

b. a decrease in 

c. an increase in V |^ 
d - no change in V|_ 

129. Increasing R^^^ of the coil in '-i parallel Pi 
power? 

a. an increase in resistance 
no effect 

c. a decrease in 

d , an increase in P|. 

130. If the Reff of the coil in a paraMel KL circuit is increased, the power factor of the 
ci rcui t will: 



uit will have what effect on true 



a. decrease 

h . remciir Ine same 

d . go to ^oro 
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UNIT: INTRODUCTION TO. A.C. 



RATIONALE : 

Understanding v^hat AC voltage is and how it is generated is basic knowledge 
for a serviceman. 



PREREQUISTES: 

Course: D.C. Circuits 



OB JECTIVES : 

Identify an electrical generator, its parts, its function and explain its 
operational characteristics . 

RESOURCES : 

Printed Materials 

AC Circuits, An Indi viduali zed Approach to Electronics (booklet--Uni t 1: Introduction 
To AC-- r progress tests ). Paul E. Trejo T Vlestinghouse Learning Corporation, New 
York, New York, 1972. 



GENERAL INSTR UC TIONS : 

You have been prescribed into the first unit or this course. The activities that 
you perforni will be -ssigned one at a time. A LAP will give you directions for 
each activ^'ty. ?P'V' ilie LAP ^.nd follow the procedure and directions given. 

When fidish the perforniaric;: ^cti /ities for the unit, you will be given a unit 
test as stated in the "Evaluation Procedures" for [)OSt testing. After successful 
completion of the unit test, t'r.e next assigned unit for the course is begun. 



PERFORMANCE ACTIVITIES : 

.01 Generating AC Voltage 
.02 AC and DC Generators 

EVALUATION PROCEDURE: 



The s;-udent takes a progress te;:t about tne i;iajor concepts and procedures presented 
in the unit activities. 

Successful completion is coi^rectly answer-inq at least SO'i of the test items. 
ERJC FOLLOW-THROUGH : /[ 2 
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PERFOiS.VIANCE ACTjVITY: 
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Stud'j:}t: 
Date: _ 



Generating AC Voltage 



OBJECTIVES : 

Identify the symbcl for alternating current. 

Identify factors that deter'niine frequency of a generating system. 

Detern:ine the time required for one cycle, given the generator conditions. 

Identify the peak to peak, effective and average voltages, and frequency 
of a given sine wave. 

Given several illustrations of flux lines in AC generators, identfy which 
would produce maximum peak to peak voltage. 

EVALUA T ION PROCEDURE : 

Student is to score at least 80/.' on the unit test for questions pertaining 
to this performance activity. 

RESOUR CES: 

AC C ircui ts , An Indi vidualized Approach to Electronics ( b oo k 1 e t - - U n i t 1 : 
Introduction to Tre.jo. 



PR0£EJ3U_R_E: 

1. Read pages 3-28 in Unit 1, AC Ci rcui ts , 

2. Answer questions \nthin rJie cfiapter. 

3. Proceed to next i.AP. 



Principal Author':?.): o StJiijSuei^ B. V^frtter 
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Activity Package 



PERFORMANCE ACTIVITY: _. 



an 



d DC Generators 



OBJECTIVES : 

Name and state the function for each part of a typical alternating current 
generator. 

Recognize differences between alternating and direct current generators. 
EVALUA TIO N PROCEDU RE: 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

AC Circuits, An Individualized App roach to__E^l e_c_tron_i_cs_ (bookl et--Un1 1 1: 
Introduction to AC--, progress testT, Trejo. 

PROCEDURE: 

1. Read pages 29-38 in Unit 1, AC C ircuits . 

2. Ansv/er questions within the chapter. 

3. Tak'-; the ur.i: :-'ogress test. 



Principal Author(s); 



P. Sc'il;- '.er , B. Vett.er 
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UNIT: A.C. RELATIONSHIPS 



RATIONALE : 

Electrical properties are interrelated. Understanding these relationships in 
AC circuits provides a logic for diagnosis of circuits in electrical/electronic 
devi ces . 



PREREQUISITES : 

Unit: Introduction to A.C. 



OBJECTIVES : 

Explain jrel ati onshi ps between current and electromotive force in inductive and 
capacitive AC circuits. 

Define and calculate impedance, reactance and power for AC circuits. 



RESOURCES : 

Printed Materials 

AC Circuits) An Individualiz ed Ap proac h bo Electronics (booklet--Uni t 2: AC 
Relationships--, progress tests)T Paul E. Trejo, Westinghouse Corporation, New 
York, New York, 1972, 



GENERAL IN>T RU Tj^!^. 

You have been prescribed into the second unit of this course. The activities that 
you perform will be assigned one at a time. A LAP will give you directions for 
each activity. Read the LAP and follow the procedure and directions given. 

When you finish the performance activities for the unit, you ! 1 1 be given a 
unit test as stated in the "Evaluation Procedures" for post testing. After 
successful completion of the unit test, the next assigned unit for the course 
is begun. 
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PERFORMANC E ACTIVITIES: 

.01 Inductive Reactance 

.02 Inductive Phase Relationships 

.03 Capacitive Reactance 

*04 Voltage and Impedance 

,.05 Power in AC Circuits /? 

O^A r>r'-i ry-il A i i 4- h *n ^ C \ • D UnHHaff 



Paga 2 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major co ^epts and procedures 
presented in the unit activities. 

Successful completion is correctly answering at least 80^ of the test items, 
FOLLOW-THROUGH : 

You are now ready to begin the first assigr.ed LAP. If you have questions, consult 
your instructor. 
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Inductive Reactacice 
PERFORMAfSlCc AC i !Vi TV : 

OBJECTIV ES: 

Define inductive reactance. 

Identify factors t\\d.t affect inductive re?,ctance. 
Con^oute inductive reactance values for given circuits. 

EVALUATION PROCEDU RE: 

AC Circuits, An Individuali zed Approach to Elec troni cs ( b o o k 1 e t - - Ur. i t 2 : 
AC Relationships--) , Trejo." 

PROCEDURE : 

1. Read pages 3-10 in Unit 2, AC Circuits. 

2. Answer questions within the chapter. 

3. Proceed to next LAP. 




. , ^ . , , P. Schuster, Vetter 
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PERFORMANCE ACTIVITY: ind uctive Ph ase Relationship s 



OBJECTIVES : 

Describe and illustrate relationships of voltage and curr'ent in AC inductive 
ci rciii ts . 

E\/ALl.JATION PROCEDURE: 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

AC Circuits, An Individualized Approac h to Electronics (booklet --Unit 2: 
AC Relationshi ps-- } > Trejo. 

P ROCEDURE : 

1. Read pages 11-25 in Unit 2, AC Circuits. 

2. Answer questions withiii the chapter. 

3. Proceed to nex' LAP. 
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PERFORiViANCE ACTIVITY: Capacitive React 



OBJECTIVES: 



Define capacitive reactance. 



Identify factors that affect capacitive reactance. 
Compute capacitive reactance values for given circuits. 



EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
this perforinance activity. 

RESOURCES : 

AC Circuits, An Individualized A pproach U}_E;Lectronic£ (booklet--Uni t 2: 
AC Relationships--) , Trejo. 

PROCEDU RE: 

1. Read pages 25-39 in Unit 2, AC Circuits . 

2. Answer questiojis v^ithin the chapter. 

3. Procee<: - -, 'n . t L.^P. 
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PERFORMANCE ACTIVITY: Vo1 tage and Im peda nce 



OBJECTIVE : 

Define impedance. 

Explain relationship between AC voltage and impedance. 
EVALUATION PROCEDUR E: 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

AC Circuits, An Individualized Approach to Electronics {booklet--Uni t 2: 
AC Relationships--), Trejo. 

PROCEDURE : 

1. Read pages 40-53 in Unit 2, AC Ci rcui bs. 

2. Ansv/er questions within the chapter. 

3. P'-o-eed to nc/'r. LAP. 
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PERFORMANCE ACTIVITY: L^li^ir JIH. AQ. CJi.l^-iiLLL. 



OBJECTIVE : 

Define apparent and true pov/er and explain th-^ir relationship. 



EVALUATION PROCEDURE: 

Student is to score at leasu 80;'. on tfie unit test for questions pertaining 
to this performance activity. 



RESOURCES : 

AC Circuits, A n Individualized Approach to Electronics (booklet- 
AC Relationships--', progress' test) , Trejo. 



■Unit 2: 



PROCEDURE : 

1. Read pages 54-64 in Unit 2, AC__Ci rcuj_ts_, 

2. Answer questions witliin the chapter. 

3. Take the unit progress test. 
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d 1 ■ \ UNIT: THE TRANSFORMER 



RATIONALE: 



The transformer is a very commonly used electrical/electronic component' used to 
transfer electrical energy from 0[ie circuit to another. A service person will have 
to diagnose and repair circuits using transformers. 

PREREQ UISITES : 

Unit: A.C. Relationships 

OBJECTIVE : 

Identify a transformer, its application and explain its characteristics of operation. 
RESOURCES : 

Printed Materials 

AC Circuits, An Indi vi dualj_z_ed J\j)jgiroac|-i t^J_e<^txq 3: The _ 

transformer--, progTiil^Fests ) . Paul E. Trejo, Westinghouse Learmnc Corporation, 
New York, New York, 1972. 

GENE RAL INST RUCTIONS: 

You havp been prescribed into the third unit of triis course. The activities that 
wov perk.rm wi H De .assigned one at a time. A LAP will give you directions for 
pjch acti V I -^dd the LAk follow the procedure and directions given. 

When you finish the performance activities foi- ^he unit, you will be given a unit 
tps^ as ^^tated in the "Evaluation Procedures" for pos^ testing. After successful 
completion of the unit test, the next assigned unit for the course is begun. 

PER FO RMA N CE ACT I V I T I E S : 

.01 Transformer Operation and Construction 
.02 Transformer Theory 
.03 Turns Ratio and Power 
.0^ Practical Trans fo'-m.ers 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures presented 
in the unit activities. 

Successful completion is correctly answering at least 80% of the test items. 
F OLLOW-THROUGH : 

After completing this guide, begin with the first assigned LAP. 
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PERFORMANCE ACTIVITY: Transfonv.e r Ope ratio n and C onstruction 

OBJECTIVES : 

Identify a transformer and explain its function. 
Identify transformer parts. 

EV ALUA TION PROCE^DURE_: 

Student is to score at least 80% on the unit test for questiofis pertaining 
to this performance activity. 

RESOURCES : 

AC Circuits^ An Individual i zed App roach to Electronjcs^ ( bookl e L-~Un i t 3 : 
The Transformer--) » Trejo. 

1. Redd pages 3-17 in Unit 3, AC_Cli:cy^_jS . 

2. Answer^ questions witiiin ihe chapters 

3. Proceed to next LAP. 
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PERFORMANCE ACTiViTY: 
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T^-ansfornie)^ Theory 



OBJECTIVE : 

Explain the operational theory of a tro.nsi oiner. 



EVALUATION PROCEDURE: 

Sljder.t is to score at least 80'^^ on the wni i: test for questions; pertaining 
to this performance activiry. 



RESOURCES : 

AC Circuits, An Individualized Ap proach to.Al^_^lr_Qj]j-gj- (booklet--Uni t 3: 
The Transformer--) , Trejo. 



PROCEDURE : 

L Read pages 18-28 in Unit 3, AC Circui ts 

2. Answer questions within the cliap r.er-. 

3. Proceed to next LAP. 
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PERFORMANCE ACTiVl TV: 



Turns Ratio arid Power 



OBJ ■ -^"IVE: 

Determine current ratios, voltage rati-js and pov;ey lur given transformers. 
EVALUATION PROCEDUR E: 

Student is to score at least 80/-'. on the unit: test for questions pertaining to 
this performance activity. 

RESOURCES : 

AC Circuits, An I n d ivid uaiizec! Appr oach to Electronics (booklet- - Unit 3: 
The Transformer-~y7 Trejo. 

P ROCED URE: 

1. Read pages 29-45 in Unit 3, f^S}i::9}^lll' 

2. Answer questions within tlie cfiaptor. 

3. Proceed to next LAP. 
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PERFORMANCE ACTiviTv : ^iJt:^}:iS^L^ :J1[!1L°!].!:::.1 

OBJECTIVES: 

identify transformer power iosses. 
Compure transformer efficiency. 

itudent is to score at least SO'', on the uni t tes!. for Questions pertaining 
to this performance activity. 

RESOURCES : 

AC Circuits, An I nd i vi dualj 7edJ\pjjro^^^^^ (booklet--iJni t 3: 

The Transformer---, progress testsTT T rcjo. 

PROCEDURE : 

1. Read pages 46-G3 in Uiii t 3, AC_ C vrc ii_i_t_s . 

2. Answer questions v/ithin the chapter. 

3. Take the unit orogress test. 
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i!)\IT: POWER SUPPLIES 

Power supplies furnish the voltcKies needed to oparate electronic equipment. 
A serviceman must understand the funcciufis of power supplies to be effective 
in operating and repairing them. 

PREREQUISITES : 

Unit: Th..e Transformer 



t_ M«.unuin-J»la»f»s Kduv* Hon \i 
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RATIONALE: 




O BJECT IVES: 

Identify electronic power supplies, idefitify its Tunction arid explain its 
ope rati onal charac teri sti cs . 



RESOURCES : 

AC Circuits, An Individuali zed Approach to El ectron ics (booklet-*-Unit 4: Power 
Supplies--, progress tests) . PauT'E. Trejo,* Westinghouse Learning Corporation, 
New York, New York, 1972. 



GENE RAL I NSTRUCTI ONS: 

You have been prescribed into the fourtli unit of this course. The activities 
that you perform will be assigned one at a time. A LAP will give directions 
for each activity. Read the LAP and follow the procedure and directions given. 

When yo-j finish V\' performance activities for Lhe unit, you will be given a 
unit test ^ \u the Tv;^'^ ua ti on Procedures" for post testing. After 

successful 'juiV'p lecio'-^ uf the ^v\\.. the next assigned unit for the course 

is begun. 



PERFORMAN C E ACTIV ITIES: 

.01 SefTii conductor* Rsc t i ^' i c'-"r> 
.02 Power Supply Fi ! ter^s 



Princip*il Aiithor{r-): 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures 
presented in the unit activities. 

Successful completion i:. correctly answering at least 80?!^ of the test items. 
FOLLOW-THROUGH : 

You may begin with LAP .01 after completing this guide. 



59 



File Corf- 77.02 . 04.01 .Ag-n 





tivity Paolcage 



Data Published: L1/J-1/2S. 



Dale: 



PERFORMANCE ACTIVITY: Semi conduc t or R ectifiers 

OBJECTIVES: 

Identify the functions of rectifiers and a power supply. 
Diagram arid explain half-wave an.d full-wave rectification. 
Explain ripple frequency. 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance acttyxty. 

RESOURCES : 

AC Circuits, An Individuali zed Approach to Elec^rojiics (booklet - Unit 4: 
Power Suppl ies--) , freio. 

PROCED URE: 

1. Read pages 3-15 in Ufn't 4, AC Ci rcu i ts . 
1\ Answer que", ti or^: > within tfie Chapter. 
3. Go to • ■ • : LA^\ 
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PERFORMAMCE ACTiViTY: Power Supply mters 

OBJECTIVES : 

Diagrcrri a choke-input, capaci toi"-i nput and pi-sectior. filters. 
E:<plain the function of a power suppiv fi'ler. 

EV ALUAT IQM PROCEDURE: 

Student is to score at least 80% on the unit test for questions pertaining 
to this perforn^ance activity. 

RESOURCES : 

AC Circuits^ An Individua li zed Approach to ^lec_ty^_nj_cs_ (booklet - Unit 4: 
Power Supplies--, progress testTTTrejo, 

PROCEDURE : 

1. Read pages 17-30 ia Unit 4, AC Circuits. 

2. Answer questions within the Chapter. 

3. Take tne Urit Progress Tesr. 
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UNIT: A.C. COMPUTATIONS 



RATIONALE : 

The ability to compute cirxuit values is necessary fur a more complete 
understanding of the circuit characteristics. The more known about 
circuits the easier troubleshooting techniques are developed. 



PREREQUISITES : 

Uni t: Pov;er Suppl ies 



OBJECTIV E: 

Use mathematics to describe the electronic properties of alternating 
current series circuitry. 



RESOURCES : 

AC Circuits, An Individualized App roach to El ectron ics (booklet -^Unit 5: 
A.C. Computations--, student handbook, progress tests) . Paul E. irejo, 
Westinghouse Learning Corporation, New York, New York, 1972. 



GENERAL INSTRUCTIONS : 

You have beer; orescribed into the f i ^"th unit of this course. The activities 

that yL..j porforyn /-f'l be assigned one at a time. A LAP will give you directions 
for each or---/i.y. Read -J^P and follow the procedure and directions given. 

When you finish the performance activities for the unit^ you will be given 
a unit test as stated in the "Evaluation Procedures" for post testing. After 
successful completion of the unit test, the next assigned unit for the 
course is begun. 



PERFO RMANC E ACTIVITIES : 
.01 Vectors 

.02 Rectangular and Polar Notation 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures 
presented in the unit ac.-civities. 

Successful completion is corr'ectiy answering at least QQ% of the test items 
FOLLOW-THROUGH : 

Go to the first assigned Lerirning Activity Package (LAP) for this Unit. 
If you have questions, consult with your instructor. 
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OBJECTIVE: 

Calculate voltage and current phase relationships in alternating current 
series circulits using vector analysis. 



E VALUAT IO N PRO CEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

R ESOURC ES: 

AC Circuits, An In dividualized Approa ch to Electronics (booklet - Unit 5: 
A.C. Computations--, student handbookjT Trejo . 

PR OCEDURE : 

1. Read pages 3- IS in Unit 5, AC_CjjfCU U;s_. 

2. Answer questions within the Chapter. 

3. Proceed to the next LAP. 
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PERFORlVIAWCE ACTlV!TY: 



Student: 

Date: _ 

Reutanqu'. ar arid Poiar Notation 



OBJECTIVE : 

Calc'jlate the impedance of alternating currcni: series circuits using polar 
and rectangular notativHis. 

EyALUATjJJ_N_^i^_CE_DyRE : 

Student is to score at least SO'?'; on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

AC Circuits, Anindi vi dual i zed Approach _.to_ Electron1cs, (booklet - Unit 5: 
A.C. Computations="^rTro'gress--, student handbook ,p* ugress test), Trejo. 



PROCEDURE 



1. Read pages 19-40 in Unit 5, AC__CJ rcu_i_t_s_. 

2. Answer questions within tlie Chapter. 

3. Take the Unit Progress Test. 
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UNIT: SERIES RESISTIVE-REACTIVE CIRCUITS 



RATIONALE: 



An understanding of relationships between resistance, inductafice, frequency, 
current and pQ-wer is essential in urder to explain characteristics of series 
resistive-reactive circuits. 

PREREQUj SjlEj^: 

Unit: AC Computations 



OBJECTIVE : 

Identify electronic properties and explain their relationships for resistive- 
inductive and resisti ve-capaciti ve alternating current series circuits. 



RESOURCES : 

AC Circuits, An Individualized Appr oach t o Electronics (booklet- Unit 6: 
Series Resistive-Reactive Circuits--, st-.udent handbook, progress test). 
Paul E. Trejo, Westinghouse Learning C^M'*poroC i on , New York, New York, 1972. 



G ENERAL INSTRUCTIO NS: 

You have been prescribed into the sixth unit of Lhis Course. The activities 
that vou pe^'fomi will be assigned one at a time. A LAP will give you directions 
for eacri ?c*:"ivity. "ead the L/lP and fullcw ttie procedure and directions given. 

When you have rimihed ui.v. pert-npn., :,ce o-tivities for the unit, you will be 
given d unii test as stated in the "Lvaluation Procedures" for post resting. 
After successful completion of the unit test, the noxt assigned unit for the 
course is begun. 



PERFORMANCE ACT! VI TILS- 



.01 Variational Analysis of Series RL Circuits 

. 02 RL Fi 1 ter Ci rcu i ts 

.03 ^eri es RC Ci r-^ui is 

.04 Series RLC Ci rcui ts 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures 
presented in the unit activities. 

Successful completion is correctly answering at least 80% of the test items. 
FOLLOW-THROUGH: 

If you have questions, consult with your instructor. Please begin the 
first assigned LAP. 
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PERFORMANCE ACTlViTY: V ariaci onai Analysis of S eries RL Circuits 
OBJECTIVE : 

Determine t!ie effect that varying the frequency, resistance, applies 
voitag*^? or inductance rias on the impedance of a sei^ies RL circuit. 

EVALU ATION PROCEDURE: 

Student Is to score at least 80/' on Ihe unit test for questions pertaining 
to this performance activity. 

RE SOURCES : 

AC Circuits , An Individualized Approach to Electr onics (booklet- Unit 6: 
Series Resistive-Reactive Circuits--, student handbooY) , Trejo. 

PROCEDURE: 

1. Read page:, 3-10, Unit 6 in AC' Ci rcu-i ts . 

2. Answe"^ questions wit^iin the Chapter, 

3. Pr^oc-^f'i to fu" -. r LAP. 
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PERFORMANCE ACTiVITY: „R L Fi Iter j-jrcuits 



OBJECTIVE: 



Determ-ine the effects of frequency on series RL circuits. 



Determine the cut-off frequency of a series RL circuit. 
Explain cut-off and half-power point for a series RL circuit. 



Identify RL low-pass and high-pass filters. 
EVALUAi i ON PROCED URE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

ACC i_r_c u i t s , A r , I n d i v i d ua_;i jz eid J^jjEr q a_c t o_ Jl e c t r o n i c s (booklet - Unit 5: 
SeTfes^Resi stive-React i ve "Ci rcui'ts-"-- , student handbook), Trejo. 

P_ROCE_DlJP£: 

1. Read page;^. il-.:'?. Unit 6 in AC Ci rc ui ts . 

2. Answer uue^^-ijns •..'.':[in ^ he ^^'.o-.-'-r . 

3. Proceed to the next LAP. 
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PERFORMANCE ACTIVITY: 



OBJECTIVES : 

Determine the effects of frequency on series RC circuits. 
Explain RC low-pass and high-pass filters. 

Calculate the impedance of a series RC circuit using vector diagrams. 

Determine the effect that varying the frequency, resistance, applied 
voltage or inductance has on the impedance of a series RC circuit. 

EVALUATION PROCEDUR E: 

Student is to score at least 80% on the unit test for questions pertaining 
to this per formance acti vi ty . 

R ESOURCES : 

AC C1rcuit:s> An Indiv i dualized App roach to Electron ics (booklet - Unit 5: 
Series Resistive-Reactive Circuits--, student handbook), Trejo. 

PRO(^EpuP£: 

1. Read ^ , Unit Z -'n /\C Ci r cui ts . 

?.. Answer questions within ciie C'v^p::er. 
3. Proceed to tne next LAP. 
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PERFORMAlMCE ACTIVITY: 



Series RLC Circuits 



OBJECTIVES : 

Explain the figure of merix (Q) of a coil, skin effect and proximity effect- 
Calculate impedance in a series RLC circuit. 

E VALUATION P ROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCE S : 

AC Circuits. An Individualized Approach to Electronics (booklet - Unit 6: 
Series Resistive-Reactive Circuits--, student nandbook, progress tests), Trejo. 

PROCEDURE : 

1. Read pages 35-47 , Unit 6, AC Circui ts . 

2. Answer questions within the chapter. 

3. Take the Unit P>"agress Test. 
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UNIT: SERIES RESONANCE 



RATIONALE : 

An understanding of series resonance is the basis for explaining tuning 
and al i gnrnent . 

PREREQUISITES: 

Unit: Series Resistive-Reactive Circuits 
OBJECTIVE: 

Identify and calculate series circuit characteristics at, above and below 
resonant frequency. 

RESOURCES : 

AC Ci rcuits. An Individualized Approach to Electronics (booklet - Unit 7: 
Series Resonance--, student handbook, progress tests). Paul E. Trejo, 

Westinghouse Learning Corporation, New York, New York, 1972. 

GENERAL INSTRUCTIONS: 





Course is begun. 



PERFORMANCE ACT IV IT I E S : 



.01 Series Resonartce 

.02 Current Behavior and Resonance 
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EVALUATION PROCEDURE : 

The student takes a progress test about the major concepts and procedures 
presented in the unit activities. 

Successful coinpletion is correctly answering at least 80% of the test items. 
FOLLOW-THROUGH : 

At this time, you may begin with the first assigned LAP. 
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PERFORMAISJCE ACTIVITY: Series Resonance 

OBJECTIVES : 

Calculate voltage drop across reactive elements in a series circuit using 
f ormul as . 

Explain conditions for series resonance. 
EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 

RESOURCES : 

A C -Circuits, An Individualized Appr o ach to Electronics (booklet - Unit 7: 
Teries Resonance--, student handboolT) > Trejo. 

PROCEDURE : 

1. Read pages 3-11, Unit 7 in A^_Cj_rcu_i^ts_. 

2. Answer quest-;jnq v/iLhin the chapter. 

3. Proceed ney.'' L'^P . 
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PERFORMANCE ACTIVITY: 



OBJECTIVES 



Current Behavior and Resonance 



Diagram current and impedance curves for series circuits at resonant frequency. 
Identify series circuit resonant behavior above and below the resonant frequency 
Explain how series resonant circuits are used as filters. 

EVALUATION PROCEDURE : 

Student is to score at least 80% on the unit test for questions pertaining 
to this performance activity. 



RESOURCES : 

AC Circuits, An Individualized Approach to Electronics (booklet 
Series Resonance--, student handbook, progress test), Trejo. 



- Unit 7: 



PROCEDURE : 

1. Read pages 12-24, Unit 7 in AC Circuits . 

2. Answer questions vithin the chapter. 

3. Ta'-e the Unit Progress Test. 



Principal Author(s): 
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T^.. L . UMIT: PARALLEL RESi i V::--i;':;,i, : ; V': CIKCUiio 



RATIONALE : 

An understanding of parallel resonance is basic l;o expl^iiinng circuit filtering 
of f requenci es . 

PR EREQUSITES : 

Unit: Series Resonance 



OBJECTIVE : 

Identify and calculate parallel circuit charac tcrr i s lI^.l; dDove and below 
resonant frequency. 



RESOURCES : 

AC Circuits, An Individua lize d Approach to Ele ctrcirics [bc^}W\el - Unit 8: 
Parallel Resistive-Reactive Circuits--, student hanJLr.ok, r;roa>\,c::. tosr.sj. 
Paul E. Trejo, Westi nghouse Learning Corpora ti or: , -cr v. Vo;-;;. Nov/ Yor:;, 1972 



GENERAL INSTRUCTIONS : 

You have been prescribed into the eigiith wni L of thi s Cf 

that you perform will be assigned one at a ti!r.;i . A ! ■''i' w 

for each activ;",y. Read the LAP and folio-' proL ' -isr 

When you t. :he p?:'^orn!anc!E: activities for- lil^e 'j^^'L; you wilt be g|ven a 
unit test as stated in the ■"valuation ProcL?:: .ire" :oi •j-.'^sl CesLinci. After 
successful coMipletion of the unit test, proceec Ui- --(.xt assioned course. 



The activities 
q^\J^t you directions 
ui 1.1 i r ec c i ons gi ven . 



PERFORMANCE ACTIVIIIES : 
.01 Parallel RL Circui cs 

.02 Variational Analysis of Parallel RL Circuits. 
.03 Parallel RC and KLC Circuits 
.04 Parallel Re't^onaice 
.05 Practical RL Circuits 
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EVALUATION PROCEDURE : 

The student takes a pfogr.^:^;- test about the ;1k..j..t o .u'ld proce-duro^ 
presented in the unit acti.'';ies. 

Successful completion ib. correctly ansv;eriinj ai: i .ja.- L iiu . ohe test items. 
FOLLOW-THROUGH : 

Proceed to the first sssiqned Lear^ning Acti'/il.y r.ic'; -.^^ ' ^Ai';- Mr.^ed on 
your Student Progress i';ecc;d i'SPR). 



ERIC 
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Economic L)eveloi>inent \\ 

r* v-ni i^' -f^a g fr v^ rj^ i>. {f-.-.;- ?. .:, r- m --r >v;;' v/- 2a o 

a., ^\ 

Uat»j: ^ 

PERFORMANCE ACT: viT^:': Pc^ra ilei RL Circui t:> 

OBJECTIVES : 

Determine the effecc that varying the frequency, res^ stc?rice > applied voltage 
or inouctance has on if^;pedanc:e of a parallel RL circ^iit. 

Calculate the curreriL, i?r,pf?.dance , pov;er and power factor for parallel RL 
ci rcu ; t5 us i ng forn:.'! r^s 

EVALUATION PRQCEDURL ; 

Student is to score ei ^east aui on ttie unit Lesi: for q;.iestions peri:aiin'ng 
to thi s perf orrnanc--? a i c i v i . 

RESOURCES : 

AC Circuits, A^i i -^fi v ; d^;-:; ' ' ze^d jAp]^ (ijooklet - Unit 8: 



"Farallel Resi ^ ' V'^^?- C'i rcui ts . student hciiiMhi,^'!-; ; , ly^eju. 
PROCEDURE: 

1. Read pages 3-io. ■ i L i'l ^l^. J^X^ryi.^i- 
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Proceed 




ijlln !-iiMi5jl',b<f; 
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PERFORMANCE ACTiVlT;-; .,..V.jrlaLLOJLaXik;LaJ:al5„o.t^ RL. Circuits 

OBJECTIVE : 

Use Vr;i r i ra u i : v '-/j calcjlar.e r.he c:'.;r >'er;t , ■ ^in^^i'^nc^r , ou^'/or and power 
factor- for y^ara 1 1 e i T.L ; ,-c u i ts . 

EVAL UATION P1<0Cl ';!;;;;;. . 

Student is to score cU :;io.st 80% on the unit test ror questions pertaining 
to thi s per ror.iia fv;o b/: ? v i ty . 

RESOURCES : 

AC_Cij;xui_t s j_ (nooklet - Unit 8: 

Parallel Resi sti ve-Ror.cni ve Circuits--, student hiuidDool; ) , Trejo. 

PROCEDU RE: 

1. Read pagiis ii-Z/, :jni c 6 i /, AC Ci rcui ts . 

2. Ansv/e?- qucis ti on-:: vvithiv: tne chapter. 

3. Prr-:^ed CO i.AP. 
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PER FORiViAivICb ACYi V/ IT 



Dai'i Publtsiii'd: 



n ^: „ TV^. ,*<.S1 A S r^, t' U' %^ ^i'^ 'i"- li^' ^ {ffl 



Pat tir.ip;ir'.t; 
IJ.ito; 



Fwrallel 'RC and RLC CircLii_tn_ 



OBJECTIVE : 

Cd leu late Uii. 
RLC ci rcu ! Ls 



,c, iinnsdance, povjer arid power 



■.tcv for par 



ail el RC and 



Student is to score at least 80';^ on the unit test for questions pertaining 
to t'riis performance c^ctivity. 



RESOURCES : 



AC Circ'jits, An 1 rid i vi duan zed AePi:o_a ch_Jo Jl ec tj_o ^^^^^^ (booklet 
Para fl^rWs'iTriVp -T<eli c t i ve "Circuits—, student hnndoook; , Trejo 



- Unit 8: 



P_pqCE0!JX5 ; 

1 . Read oKj-.-^L, - .ij ■. 



P, AC C^ rcu! ti\ 



Ansv/e 



Ci'.ie^; 1". i o; .3 \'M ■ r, the chapter 



ERIC 
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Dr.ti! Publishud: L1,/JL4/J5 

iMBfmnQ ActivrfcY Package 

F'nrticipuni: . 

v'^- '•^rTr-.'^T'^''- Parallel R _e son a nc g 

r t n r Cr:i-^(M:V<-'U. i t / . j > ^ 

OBJ£CTjyr;S: 

I 'Jei! t"* th'^i: cfB rdCt'.'i'M sti c*^ of a tank cir-cuit . 

Diaqran cu'^rerp- and iinpecrmce curves for parol lei circuits resonant frequency. 

Ider^;!'y i:- 1 ' .;sc-;-.iML circuit hehavic.r obuvo and n:^'Ow ti resonnnt 

frequ.oncy . 

EVALUATIOfi PRQC^jRK: 

Student is to score at loast 30% on the unit test for .questions pertaining 

to ti'iis p^rf :)("niaf\c^ acvivity. 



L.n-.^4 .,.,..1- 



-Vr.i -J 



AC Circuits., An I f;tJ i vi d^a 1 i irecl ADpj:oa_cj}_ po^^^ (booklet - Unit 8: 

Pard ri¥riii/iTsVi vn"'!^^ student handbook) , Trejo, 

proce^dure:: 

1 . Re:''1 'j'i^i^'^ vini't 8, AC Ci rcu i ts , 

2. Ansv;e^' ^^i..^:. . ; o:";s .rt'-m the LTc^pti-r. 

3. Pro^e^:Ci to the nfixt LAP, 



ERIC 



0- I f^C 



oal An thur(o ) : P 



ter , 



Vetter 



... ,. . , 77 .02.08.05.A2-0 

ri;>: LU(..,', : 



11/14/75 
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Ootu: _ 

Practical RL Ci^xui ts 



vow per'{\iu>; resoiiant circuits are used as filters. 

rC-.Wo re::is:a:tce of a coil in a parallel RL circuit. 
r .\ . ■ . :--''i'r- l: P ineM'^ i t iQS imoeciance and curront Im a prdctical 



SL.=derL is s CO rfi d'c Ujo.st S0% on the unit test for questions pertaining 
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' ; ' ' che;uer . 
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